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MULTIPLE CLUTCH UNIT 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 
[0001] The invention relates to a multiple clutch unit for a power train and 
having a first clutch, particularly a multiple-disk clutch, that is non-rotatably connected 
to a first shaft, and having at least a second clutch, particularly a multiple-disk clutch, 
that is non-rotatably connected to a second shaft and is arranged coaxially with the 
first clutch, whereby the clutches can be actuated by means of piston/cylinder units, 
particularly hydraulically. 

DESCRIPTION OF THE RELATED ART 
[0002] Conventional multiple clutch units are often constructed in a complicated 
manner, leading to relatively high manufacturing and assembly costs. 
[0003] Accordingly, an object of the invention is to produce a multiple clutch unit 
for a power train, wherein the clutch unit can be simply constructed and cost- 
effectively manufactured and has a first clutch, particularly a multiple-disk clutch, that 
is non-rotatably connected to a first shaft, and has at least a second clutch, particularly 
a multiple-disk clutch, which is non-rotatably connected to a second shaft and is 
arranged coaxially with the first clutch, whereby the clutches can be actuated by 
means of piston/cylinder units, particularly hydraulically. 

SUMMARY OF THE INVENTION 

[0004] The object is achieved by a multiple clutch unit for a power train and 
having a first clutch, particularly a multiple-disk clutch, that is non-rotatably connected 
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to a first shaft, and having at least a second clutch, particularly a multiple-disk clutch, 
that is non-rotatably connected to a second shaft and is arranged coaxially with the 
first clutch, whereby the clutches can be actuated by means of piston/cylinder units, 
particularly hydraulically. One of the piston/cylinder units, particularly the 
piston/cylinder unit associated with the first clutch, includes a substantially cup-shaped 
cylinder, which is connected to and/or cooperates with one of the shafts, particularly 
the first shaft, in a non-rotatable but axially movable manner. The end section of the 
shaft constitutes a rotatably supported but axially fixed virtual piston. The inner space 
of the cup-shaped cylinder constitutes a working chamber that is bounded by the end 
face of the shaft, which is substantially in the form of a circular cylinder. When the 
pressure in the working space increases, the cup-shaped cylinder moves in an axial 
direction away from the shaft. In that way, operation of the associated clutch is made 
possible. 

[0005] A preferred embodiment of the clutch unit is characterized in that the 
inner space of the cup-shaped cylinder can be pressurized by means of a throughbore 
in the associated shaft. The preferably central throughbore in the solid shaft provides 
a hydraulic or pneumatic connection between the inner space of the cylinder and a 
pressure source that can preferably be controlled and/or regulated. That provides the 
advantage that no additional conduits are required in order to provide a connection to 
the inner space of the cylinder. 

[0006] A further preferred embodiment of the multiple clutch unit is 
characterized in that the cup-shaped cylinder is connected to one of the shafts, in a 
non-rotatable but axially movable manner, particularly to the first shaft, by means of a 
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positive locking connection, particularly a tooth system. The transfer of a torque from 
the cup-shaped cylinder to the shaft is ensured by the positive locking connection. 
[0007] A further preferred embodiment of the multiple clutch unit is 
characterized in that that the cup-shaped cylinder is coupled to one of the clutches, 
particularly to inner radial disks of the first clutch, by means of a cylinder coupling 
element. The cylinder coupling element serves to transfer the torque from the cup- 
shaped cylinder to the associated clutch. 

[0008] A further preferred embodiment of the multiple clutch unit is 
characterized in that that a shaft coupling element, which is axially rigidly connected to 
the associated clutch, particularly to inner radial disks of the first clutch, is axially 
rigidly arranged on the shaft, particularly on the first shaft. The shaft coupling element 
constitutes an abutment for the associated clutch disks. 

[0009] A further preferred embodiment of the multiple clutch unit is 
characterized in that that a pressure-receiving chamber is formed between one part of 
the shaft coupling element and a shoulder of the cup-shaped cylinder and is 
connected to the inner space of the cylinder, particularly through the positive 
connection between the cylinder and the associated shaft. The pressure-receiving 
chamber, in practical terms, thus constitutes a second working chamber that is 
connected to the first working chamber. Both working chambers or cylinders, together 
with the respective piston or pistons, serve to operate one of the clutches, particularly 
the first clutch. 

[0010] A further preferred embodiment of the multiple clutch unit is 
characterized in that that a transmission input element is rotatably supported on the 
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outer peripheral surface of the cup-shaped cylinder and is non-rotatably connected to 
both the first and second clutches, particularly to outer radial disks of the first and the 
second clutches. By means of the non-rotatable connection between the transmission 
input element and the clutches, it becomes possible to transmit a torque provided by 
an internal combustion engine, for example, to the first or the second shaft. The first 
shaft can serve, for example, to implement the first, third, and fifth gears, and the 
second shaft can serve to implement the second, fourth, and if applicable, sixth gears. 
[0011] A further preferred embodiment of the multiple clutch unit is 
characterized in that that the outer radial disks of the first and the second clutches are 
each non-rotatably connected by tooth systems to one leg of a disk connection 
element, which has a substantially U-shaped cross section and is coupled to the 
transmission input element. The disk connection element can be cost-effectively 
manufactured as a sheet metal member. 

[0012] A further preferred embodiment of the multiple clutch unit is 
characterized in that that a substantially annular chamber for one of the clutches, 
particularly the first clutch, is formed in the interior of the U-shaped disk connection 
element. In that way, a compact structure of the multiple clutch unit is ensured. 
[0013] A further preferred embodiment of the multiple clutch unit is 
characterized in that that the other of the piston/cylinder units, particularly the 
piston/cylinder unit associated with the second clutch, includes a rigid cylinder that 
cooperates with an axially-displaceable piston element, which is coupled to an 
actuation element for the associated clutch by the interposition of a bearing unit. In 
that way, a simple, compact arrangement of the associated clutch is ensured. 



-4- 



081 5 A US 

[0014] A further preferred embodiment of the multiple clutch unit is 
characterized in that that the second shaft is formed as a hollow shaft that encloses 
the first shaft. In that way, the structure of the multiple clutch unit is simplified. 
[0015] .A further preferred embodiment of the multiple clutch unit is 
characterized in that that a torsional vibration damper is in series with the two clutches. 
The torsional vibration damper serves to dampen torsional vibrations occurring in the 
operation of the multiple clutch unit. The torsional vibration damper is preferably 
formed as a divided flywheel. 

[0016] In a transmission system for use in motor vehicles, for example, the 
above-identified object is achieved by the use of a multiple clutch unit as described 
above. 

BRIEF DESCRIPTION OF THE DRAWING 

[0017] The structure, operation, and advantages of the present invention will 
become further apparent upon consideration of the following description, taken in 
conjunction with the accompanying drawing in which Figure 1 is a side elevational 
view, in cross section, of an embodiment of a multiple clutch unit in accordance with 
the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0018] Figure 1 shows in cross section an embodiment of a multiple clutch unit 
1 that is positioned between an internal combustion engine and a transmission system 
(neither of which is shown in detail). Multiple clutch unit 1 includes a first multiple-disk 
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clutch 2 and a second multiple-disk clutch 3. Connected in series with both multiple- 
disk clutches 2 and 3, on the side associated with the internal combustion engine (not 
shown), is a torsional vibration damper 4. Both multiple-disk clutches 2 and 3 and the 
torsional vibration damper 4 are accommodated in a common housing 5. 
[0019] The torsional vibration damper 4 is formed as a divided flywheel that has 
a first or primary flywheel mass 8 as well as a second or secondary flywheel mass 9 
and can be connected by means of fastening screws 6, 7 to an output shaft (not 
shown) of an internal combustion engine. Both flywheel masses 8, 9 are rotatably 
supported relative to each other. A damping unit 10 operates between the two 
flywheel masses 8, 9 and includes energy storage devices, at least one of which is in 
the form of helical compression springs. The structure and function of the torsional 
vibration damper 4 are presumed to be known and are therefore not further described 
herein. 

[0020] The secondary flywheel mass 9 is non-rotatably connected to a 
transmission input element 13 by a tooth system 12. The torque supplied by the 
internal combustion engine (not shown) is conveyed to the transmission input element 
13 by the tooth system 12. The transmission input element 13 is of annular form with 
a substantially rectangular cross section. An essentially cup-shaped bearing shell 14 
is fastened radially inwardly of the transmission input element 13 and serves to 
rotatably support the transmission input element 13. 

[0021] The cup-shaped bearing shell 14 of the transmission input element 13 is 
rotatably supported on a substantially cup-shaped cylinder 17 by a journal bearing 15. 
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The cylinder 17 formed substantially as a circular cylinder that is closed on one side by 
a cover or bottom. 

[0022] The cup-shaped cylinder 17 is non-rotatably connected to the end 
section 19 of a first shaft 21 by a tooth system 18. The first shaft 21 is arranged 
coaxially within a second shaft 22 that is formed as a hollow shaft. The first shaft 21 
can be coupled to the output shaft (not shown) of an internal combustion engine by the 
first clutch 2. The second shaft 22, formed as a hollow shaft, can be coupled to the 
output shaft (not shown) of an internal combustion engine by the second clutch 3. 
[0023] The second shaft 22 is non-rotatably connected to a shaft coupling 
element 26 in by a tooth system 25. The shaft coupling element 26 is secured in an 
axial direction to the end section 19 of the first shaft 21 by a retaining ring 27. The 
shaft coupling element 26 produces a non-rotatable connection between the second 
shaft 22 and the inner radial disks 29, 30 of the second clutch 3. The outer radial 
disks 32, 33 of the second clutch 3 are non-rotatably connected by a tooth system to 
one leg 35 of a disk connection element 36 that has a substantially U-shaped cross 
section. The second leg 37 of the disk connection element 36 is non-rotatably 
connected to the outer radial disks 42, 43 of the first clutch 2 by a tooth system. The 
disk connection element 36 forms an annular space between the parallel legs 35 and 
37, within which the first multiple-disk clutch 2 is received. 

[0024] When in an engaged condition, the outer radial disks 42, 43 of the first 
clutch 2 cooperate with inner radial disks 49, 50 to transfer a torque from the output 
shaft (not shown) of an internal combustion engine to the first shaft 21. When in a 
disengaged condition, the outer radial disks 42, 43 of the first clutch 2 can rotate 



-7- 



0815 A US 

relative to the inner radial disks 49, 50. In the disengaged condition no torque is 
transmitted. 

[0025] The outer radial leg 37 of the disk connection element 36 is coupled to 
the cup-shaped bearing shell 14 and the transmission input element 13 by a carrier 
plate 52. The carrier plate 52 extends in a substantially radial direction and is 
integrally formed with the cup-shaped bearing hull 14. In operation, a torque is 
transmitted by the carrier plate 52 from the transmission input element 13 to the disk 
connection element 36 and to the non-rotatably-connected outer radial disks 42, 43; 
32, 33 of the two clutches 3, 2. 

[0026] A shaft seal 53 is positioned between the transmission input element 13 
and a cover plate 54. The cover plate 54 is radially outwardly secured to the housing 
5 and serves to separately enclose the clutches 2, 3 in housing 5. 
[0027] A cylinder coupling element 55 extends in a radial direction from the 
cylinder 17 to the first clutch 2. The cylinder 17 is rigidly connected by the cylinder 
coupling element 55 to a carrier arm 59, on which the inner radial disks 49, 50 of the 
first clutch 2 are mounted. An axial movement of the cylinder 17 is transmitted to the 
inner radial disks 49, 50 of the first clutch 2 by the cylinder coupling element 55. 
[0028] A shaft coupling element 56 is axially rigidly attached to the first shaft 21 
by a retaining ring 57. The shaft coupling element 56 is prevented from moving to the 
end section 19 of the shaft 21 by the retaining ring 57. A sealing ring 58 is arranged 
between the shaft coupling element 56 and the outer peripheral surface of the first 
shaft 21 and is only statically loaded when the multiple clutch unit is in operation. 
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[0029] The carrier arm 59, to which the inner radial disks 49, 50 of the first 
clutch 2 are attached, is movable in an axial direction relative to the shaft coupling 
element 56. At its free end the shaft coupling element 56 constitutes an abutment for 
the disks of the first clutch 2 when the carrier arm 59 is moved toward the internal 
combustion engine (not shown). 

[0030] A restoring disk spring 60, which is coupled to the shaft coupling element 
56 with the aid of a hook 61 , ensures that the carrier arm 59, with the disks of the first 
clutch 2 attached thereto, moves back to the right after the actuation of the clutch. The 
restoring disk spring 60 thus produces a restoration of the carrier arm 59, and the 
inner radial disks 49, 50 attached thereto, to the first clutch 2. 

[0031] A central throughbore 62 is provided in the first shaft, which serves to 
pressurize the working chamber 63 located on the inside of the cylinder 17. The 
working chamber 63 is connected to a working chamber 64 by means of the tooth 
system 18 between the cylinder 17 and the end section 19 of the first shaft 21, which 
is formed between the extension 65 on the cylinder 17 and the shaft coupling element 
56. That connection ensures that the identical pressure exists in the working 
chambers 63 and 64. An increase of the pressure in the working chambers 63 and 64 
causes the cylinder 17, with the cylinder coupling element 55, to move away from the 
shaft coupling element 56. That causes the inner radial disks 49, 50 of the first clutch 
2 to be brought into contact with the outer radial disks 42, 43 of the same clutch, so 
that a torque is transmitted from the transmission input element 13 to the first shaft 21 . 
When the pressure in the working chambers 63 and 64 is released by means of a 
suitable valve device, the restoring disk spring 60 ensures that the contact between 
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the inner radial disks 49, 50 and the outer radial disks 42, 43 of the first clutch 2 is 
released and the torque transmission is interrupted. 

[0032] A working chamber 68 that forms a cylinder inner space for actuation of 
the second clutch 3 is recessed in the housing 5. The working chamber 68 can be 
pressurized through a pressure line (not shown). The working chamber 68 has the 
form of an annular space with a rectangular cross section. A substantially annular 
piston 70 is received in the working chamber 68 and includes two seals 71 and 72 that 
serve to seal the working chamber 68. 

[0033] The piston 70 has a substantially U-shaped cross section, in which an 
operating bearing 73 is received. The bearing 73 serves to rotatably support an 
actuation ring 74 against the piston 70 in such a way that axial movement of the piston 
70 is transmitted to the actuation ring 74. The end of the actuation ring 74 that is 
opposite from the bearing device 73, when viewed in cross-section, is in contact with a 
pressure ring 75, which is movable in an axial direction. Arranged between the 
pressure ring 75 and a counterpressure ring 76, which is formed on the radially outer 
end of the shaft coupling element 26, are the disks 29, 30; 32, 33 of the second clutch 
3. 

[0034] When the pressure in the working chamber 68 increases, the piston 70, 
the actuation ring 74 coupled thereto, and the pressure ring 75, which is also coupled 
thereto, move toward the axially stationary shaft coupling element 26. In that way, the 
inner radial disks 29, 30 are pressed against the outer radial disks 32, 33 of the 
second clutch 3, so that a torque is transmitted from the transmission input element 13 
to the second shaft 22. 
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[0035] When the pressure in the working chamber 68 decreases, a restoring 
spring 78, which is pre-stressed between the pressure ring 75 and the shaft coupling 
element 26, ensures that the pressure ring 75, the actuation ring 74 and the piston 70 
are again moved away from the counterpressure ring 76. The restoring spring 78 thus 
ensures the restoration the position of the piston 70. 

[0036] The working chamber 64 is bounded on one side by the shaft coupling 
element 56 and on the other side by the extension 65 on the cylinder 17. The shaft 
coupling element 56 is axially stationary and the cylinder 17, with the extension 65, is 
axially movable. Arranged between the extension 65 of the cylinder 17 and the 
associated contact surface on the shaft coupling element 56 is a movable seal 79, 
which serves to seal the working chamber 64. 

[0037] The cover plate 54 is radially outwardly supported on the housing 5. 
Radially inwardly between the cover plate 54 and the transmission input element 13, 
on one side, and the carrier plate 52 on the other side, are arranged check plates 80. 
The check plates 80 serve to fix the transmission input element 13 and the carrier 
plate 52 in an axial direction. 

[0038] Both clutches 2, 3, which are arranged radially one above the other, are 
responsible for first, third, and fifth gears, and for second, fourth, and sixth gears, 
respectively. The clutch 2 for the inner shaft 21 is actuated by means of the rotating 
cylinder 17; the clutch for the outer shaft 22 is actuated by means of a stationary 
cylinder. The actuation piston/actuation cylinder 17 for the first shaft 21 has only one 
movable seal 79. Neither of the clutches 2, 3 imposes appreciable axial force on the 
crankshaft (not shown) of the internal combustion engine. The actuation force of the 
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clutch 3 is supported by the hollow shaft 22. The operating bearing 73 of the hollow 
shaft clutch 3 is integrated into the actuation piston 70. The transmission input 
element 13 is centered on the actuation piston/actuation cylinder 17 and is axially 
guided on the cover plate 54. The cylinder 17 of the clutch 2 simultaneously serves as 
a hub with the inner tooth system 18. When the rotary connection with the inner shaft 
21 is accomplished in a sealed manner, it is possible to activate both of the clutches 2, 
3 hydrostatically - that is, without a constantly running pump. 

[0039] Although particular embodiments of the present invention have been 
illustrated and described, it would be apparent to those skilled in the art that various 
changes and modifications can be made without departing from the spirit of the 
present invention. It is therefore intended to encompass within the appended claims 
all such changes and modifications that fall within the scope of the present invention. 



-12- 



